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We claim: 

, 1. An article comprising: 

(A) a lean burn gasoline engine having an exhaust outlet; 

(B) an upstream section having a close coupled catalyst 
5 composite in communication with the exhaust outlet, the upstream 

close coupled catalyst composite comprising: 

(i) a first support; 

(ii) a first platinum group component; and 

(iii) a S0 X sorbent component selected from the group 
10 consisting of oxides and mixed oxides of barium, lanthanum, 

magnesium, manganese, neodymium, praseodymium, and strontium; and 

(C) a downstream section comprising: 

(i) a second support ; 

(ii) a second platinum group component; and 
15 (iii) a N0 X sorbent component; 

wherein the upstream section has substantially no components 
adversely affecting throe -way conversion under operating 
condit 1 ons . 

2. The article according to claim 1, wherein the first and 
2 0 second supports are independently selected from the group 
consisting of alumina, ti tarda, and zirconia compounds. 



The article according to claim 2, wherein the first and 
.r.econd supports are independently selected from the group 
consisting of alumina, alumina-z i rconia , and a lumi na-cer ia . 



25 1. The article according to claim 1, wherein the first platinum 
group metal component is selected from the group consisting of 
platinum, palladium, rhodium in combination with platinum or 
palladium, and mixtures thereof . 

: . The article according to claim. 1 , wherein the upstream 
3 0 section further comprises a third platinum group metal component 
different from the first platinum group metal component . 
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6. The article according to claim 1, wherein the second platinum 
group metal component is selected from the group consisting of 
platinum, palladium, rhodium in combinat ion with platinum or 
palladium, and mixtures thereof. 



5 7 . The article according to claim 1 , wherein the downstream 
section further comprises a fourth platinum group metal component 
different from the second platinum group metal component. 

8 . The article according to claim 1 , wherein the SO, sorbent 
component is selected from the group- consisting of oxides and 

10 mixed oxides of barium, lanthanum, magnesium, neodymium, 
piaseod^-mium, and strontium. 

9 . The article according to claim S , wherein the SO, sorbent 
:ompjnent is selected from the group consisting of oxides and 
mixed oxides of barium, lanthanum, and magnesium. 



15 10. The article according to claim o , wherein the SO. sorbent 
compc nent is selected from the, 1 group cons i s t ing of oxides and 
mixed oxides of neodymium, praseodymium, and strontium. 

11 . The article according to claim ( c' , wherein the SO, sorbent 
:c mpcnont i s La : 0, . 

20 17. The article according to claim J , wherein the NO. sorbent 
component is selected from the group consisting of alkaline earth 
metal components, alkali metal components, and rare earth metal 
cc mponents . 



1?. The article according to claim 12, wherein the NO., sorbent 
2 5 component is selected from the group) consisting of oxides of 
calcium, strontium, and barium, ox. ides of potassium, sodium, 
lithium, and cesium, and oxides of cerium, lanthanum, 
praseodymium, and neodymium. 
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L4. The article according to claim 13, wherein the NO x sorbent 
component is selected from the group consisting of oxides of 
calcium, strontium, and barium. 



lb. The article according to claim 13, wherein the H0 X sorbent 
5 component is selected from the group consisting of oxides of 
potassium, sodium, lithium, and cesium. 

16. The article according to claim 12, wherein the N0 X sorbent 
component is at least one alkaline earth metal component and at 
least one rare earth metal component selected from the group 

10 consisting of lanthanum and neodymium . 

1 7 . The article a c c o r di ng to claim 1 , wh orcin the upstream 
section or the downstream section, or both, further comprises a 
zirconium component. 

16. The article according to claim 1, wherein the upstream 
15 substrate or the downstream substrate, or both, is supported on 
a metal or ceramic honeycomb carrier or is se I f -compressed . 

19. A method for removing NO x and S0 X contaminants from a gaseous 
stream comprising the steps of: 

(A) operating a lean burn gasoline engine having an exhaust 
2 0 outlet; 

(R) providing an upstream section comprising a close 
coup* led catalyst composite in communication with the exhaust 
outlet and a downstream section: 

(1) the upstream section having a close coupled 

2 b catalyst composite comprising: 

(1) a first support; 

(ii) a first platinum group component; and 

(iii) a SO., sorbent component selected f rem the g roup 
c c n s i s t i n g of ox i de s and mixed oxides of ba rium, 1 an t ha n um , 

3 0 magnesium, manganese, neodymium, praseodymium, and strontium; and 

(2) the downstream section comprising: 
(i) a second support; 

( i i ) a second platinum g r cup' r omp o n e n t ; a n d 
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(iii) a N0 X sorbent component; 
wherein the upstream section has substantially no components 
adversely affecting three -way conversion under operating 
condi t ions ; 

S (0) in a sorbing period, passing a lean gaseous stream 

comprising N0 >: and S0 X within a sorbing temperature range through 
the upstream section to sorb at least some of the SO x 
contaminants and thereby provide a S0 X depleted gaseous stream 
exiting the upstream section and entering the downstream section 
10 to sorb and abate at least some of the NO x contaminants in the 
gaseous stream and thereby provide a NO x depleted gaseous stream 
exiting the down s t r e am sect i on ,* 

( D ) in a SO x desorh- ::_ng period, converting the lean gaseous 
3 1 r e am to a rich gaseous s t r e am and raising the t cmp c r a t u r c of 

15 the gaseous stream to within a desorbing temperature range to 
thereby reduce and desorh at least some of the S0. : contaminants 
from the upstream section and thereby provide a SOL enriched 
gaseous stream exiting the upstream section; and 

(E) in a NO x desorbing period, converting the lean gaseous 
2 0 stream to a rich gaseous stream to thereby desorb and reduce at 

least some of the NO x contaminants from the downstream section 
and thereby provide a NO., enriched gaseous stream exiting the 
downs tream section . 

20. The method according to claim 1 0 , wherein the first and 
2 5 second supper t.s are independently selected from the group 

consisting of alumina, ti tania, and zirconia compounds. 

21. The method according to claim 20, wherein the first and 
second supports are independently selected from the group 
consisting of alumina, a 1 umina- zirconia , and alumina-ceria. 

^ 0 ~\' } , . The me t ho d a < j c o r." d i n u t o c 1 a i m 1 9 , wherein the first plat in urn 
group* metal component is selected from the group* consisting of 
platinum, palladium, rhodium In combination with platinum or 
palladium, and mixtures thereof . 
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23 . The method according to claim 19, wherein the upstream 
section fui thei comprises a third platinum group metal component 
different from the first platinum group metal component. 




21. The method accordinq to claim 19, wherein the second 
5 platinum group metal component is selected from the group 
consisting of platinum, palladium, rhodium in combination with 
plat inum or palladium, and mixtures thereof . 



ox:> . The method according to claim 19, wherein the downstream 
section further comprises a fourth platinum group metal component 
10 different from the second platinum group metal component. 



according to claim 19, wherein the SO., sorbont 
component is selected from the group consisting of oxides and 
mixed oxides of barium., lanthanum, magnesium, neodymium, 
praseodymium, and strontium. 



15 .'ox The method according t :> claim 2 f :> , wherein the S« > . sorbent 
component is selected from the group consisting of oxides and 
mixed oxides of barium, lanthanum, and magnesium. 



2'-'. The method according to claim 26, wherein the SO. sorbent 
■"onpenent is selected from the group consisting of oxides and 
2 0 mixed, oxides of neodymium, praseodymium, and strontium. 

The method accordinq to claim 2 6, wherein the SO : sorbent 
oc mponent i s La -CO . 

.:■ 0 . The method according to claim 29, wherein the No. sorbent 
'"•omponent is selected from the group consisting of oxides of 

2 5 calcium, strontium, and oarium, oxides of potassium, sodium, 

i t r i urn . and ces i um , a n oi oxides of ceri um , 1 a n t h a n urn , 
] . raseo d\m i um , -and r e cdym i um. 

5 1 . The method according to claim 2 C 0 wherein the NO, sorbent 
c c^mp c ■ n e n t is selected from the group consisting of oxides of 

3 0 cal.ci.um, strontium, and barium. 
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32. The method according to claim 29, wherein the NO x sorbent 
component is selected Irom the group consisting of oxides of 
potassium, sodium, lithium, and cesium. 

32 . The method according to claim 1 9,- wherein the NO sorbent 
5 component is at least one alkaline earth metal component and at 
least one rare earth metal component selected from the group 
consisting of lanthanum and neodymium. 

34. The method according to claim 19, wherein the upstream 
section or the downstream section, or both, further comprises a 
10 zirconium component. 

3 t . The method according to claim 19, wherein the upstream 
substrate or the downstream substrate, or both, is supported on 
a metal or ceramic honeyccmb carrier or is s el f -compressed . 

3 6. The method according to claim 19, wherein the S0 X desorbing 
15 temperature range in (E>) is greater than about 5t0 "C. 

37. The method according to claim 19, wherein the S0, : desorbing 
temperature range in (D) is greater than about 600 'C. 

3- . The method according to claim 19, wherein the S0 X desorbing 
temperature range in (10 is greater than abcut 650 ; C. 

20 39. The method according to claim 19, wherein the S0 :: desorbing 
temperature range in (D) is greater than about 7 00 C. 

4?. A method of forming a catalyst composite having a close 
coupled upstream section and a downstream section which comprises 
the steps of : 

2 5 (A) forming a close coup loci upstream section compr i s i rig : 

(i) a first support; 

(ii) a first: platinum group component; and 

(iii) a SO., sorbent component selected from the group 
cons i sting of oxides and mixed oxides of barium, lanthanum, 

3 ( t ma qnos i urn, manganese, neod y mi um , p r a s e o d ym t urn, and strontium; and 
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(B) forming a downstream section comprising: 

(i) a second support; 

(ii) a second platinum group component; and 

(iii) a N0 X sorbent component; 

wherein the upstream section has substantially no components 
adversely affecting three-way conversion under operating 
condi t ions . 



